Role of nitric oxide in the effect of blood flow on neointima formation.
Neointima formation after arterial injury is inhibited by increased blood flow. The object of this study was to determine whether nitric oxide mediates the effect of increased blood flow on neointima formation. Balloon catheter-denuded rat carotid arteries were exposed to increased blood flow or control blood flow by ligation of the contralateral carotid artery. Beginning 2 days before balloon denudation, rats were given either saline vehicle alone or the nitric oxide synthase inhibitor N-nitro-L-arginine-methyl ester (L-NAME) at a dose of 10 mg/kg/day or 2 mg/kg/day intraperitoneally. The normalized neointima area was measured 14 days after denudation. Blood flow was significantly increased by ligation of the contralateral carotid artery for all drug treatments (p<0.008). In rats given saline vehicle only, normalized neointima area was significantly reduced after increased blood flow compared with control blood flow (0.33+/-0.04 compared with 0.48+/-0.03; p=0.006). Systolic blood pressure was significantly elevated by treatment with high-dose L-NAME (p=0.002 compared with vehicle), but was not altered by low-dose L-NAME (p=NS compared with vehicle). Normalized neointima area was not significantly reduced after increased carotid blood flow for rats treated with either dose of L-NAME (p=NS). The inhibition of neointima formation by increased blood flow was abolished with hypertensive and nonhypertensive doses of the nitric oxide synthase inhibitor L-NAME, which suggests that the L-NAME effects are independent of systemic hemodynamic alterations. It is concluded that flow-induced inhibition of neointima formation is mediated in part by nitric oxide.